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1.0 INTRODUCTION

URS C o n s u l t a n t s , Inc . (URS) has been tasked by the Region Vm o f f i c e of the U . S .
Environmental Protec t ion Agency (EPA) to conduct an E x p a n d e d S i t e I n s p e c t i o n (ESI) at the
Rico-Argentine (R-A) site (CERCLIS ID# COD980952519) in Dolores County, Colorado. T h i s
F i e l d S a m p l i n g Plan (FSP) has been prepared in s u p p o r t of the ESI act ivi t i e s at the R-A site.
F i e l d work for this ESI is p r o j e c t e d to be c ompl e t ed in la t e summer 1995.

T h i s FSP is de s igned to provide guidance for f i e l d operat ions during the ESI and has been
prepared i n part ia l f u l f i l l m e n t o f Work Ass ignment N o . 1 9 - 8 J Z Z . T h e F S I f i e l d operat ions will
in c lud e both s a m p l i n g and non-sampling data col lec t ion. S a m p l i n g procedures will s t r i c t l y
adhere to a p p l i c a b l e procedures described in the URS Technica l S t a n d a r d Opera t ing Procedures
(TSOPs) f or conduc t ing f i e l d operations a t hazardous waste sites (URS C o n s u l t a n t s , Inc. (URS)
1991).

S a m p l e co l l e c t ion will p o t e n t i a l l y consist of eleven sur fac e water s a m p l e s and eleven col located
sediment sample s , six o p p o r t u n i t y sur fa c e water and sediment s ampl e s , sixteen source
sample s , seven o p p o r t u n i t y soil s ampl e s and f our groundwater sample s . The quali ty
a s suranc e /qua l i ty control ( Q A / Q C ) s a m p l e s will f o l l o w the requirements of the Region VIE
S u p p l e m e n t to the Guidanc e for P e r f o r m i n g S i t e I n s p e c t i o n s under C E R C L A and will inc lude
f our trip blank s a m p l e s , two s u r f a c e water d u p l i c a t e s a m p l e s , one groundwater d u p l i c a t e
s a m p l e , and f our rinsate blank sample s . Two t r i p l e volume s a m p l e s each for s ur fa c e
water /groundwat er and s ed imen t / s o i l will be c o l l e c t ed for the matrix s p i k e / m a t r i x spike
d u p l i c a t e (MS/MSD) and are not considered add i t i ona l sampl e s . S a m p l e s will be analyzed for
vola t i l e organic compounds ( V O C s ) , s emivolat i l e organic compounds ( S V O C s ) , p e s t i c id e s ,
polych lor inat ed b iphenyl s ( P C B s ) , total metals and cyanide through the EPA Contract
Laboratory Program (CLP), Routine A n a l y t i c a l Services (RAS). Groundwater sampl e s will also
be analyzed for total di s so lved metals through C L P - R A S .
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2.0 O B J E C T I V E S

.The p u r p o s e of this ESI is to compi l e da ta pert inent to the eva lua t ion of the R-A si te with
regard t o t h e E P A ' s Hazard Ranking S y s t e m ( H R S ) criteria. T h e s p e c i f i c o b j e c t i v e s o f this E S I
are to:

• U t i l i z e non-sampling data (i.e, previous report s , aerial p h o t o g r a p h s , personal
communication) and f i e l d observations to i d e n t i f y the presence of p o t e n t i a l sources of
contamination at the site;

• I d e n t i f y and de l inea t e receptor targets for the s u r f a c e water and groundwater pa thways;

• Determine resident p o p u l a t i o n s s u b j e c t to contamination via the soil exposure pa thway;

• Document po t en t ia l releases of site contaminants to users of groundwater f r o m the
alluvial aquifer; and

• Document po t en t ia l releases of s i te contaminants to targe t s a l ong the s u r f a c e water
pathway.

3.0 B A C K G R O U N D

3 . 1 S I T E L O C A T I O N

The R-A site encompasses a p p r o x i m a t e l y 75 acres of s e t t l i n g p o n d s and t a i l i n g s p i l e s
near the east end of Dolores County in the Rico M o u n t a i n s of southwes t ern C o l o r a d o
(Figure 1). Mining operations on a total of approx imate ly 2,500 acres have been
consol idated under one ownership (U.S. Environmental Protec t ion A g e n c y (EPA) 1984).
The legal de s cr ipt ion for the R-A site is the southeast quarter of S e c t i o n 25, T. 40 N, R.
11 W. The approx imate site coordinates are 37° 42' 05" N o r t h l a t i t u d e and 108° 01' 39"
West longi tude . The R-A site can be reached by proce ed ing south f r o m T e l l u r i d e ,
Colorado, on S t a t e H i g h w a y 145 over Lizard Head Pass to Rico or by proc e ed ing north
from Cortez on S t a t e Highway 145 to Rico.
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3 . 2 S I T E D E S C R I P T I O N

The R-A site is an inactive mining opera t ion l o c a t e d in por t i on s of two drainages, S i l v e r
Creek and the Dolores River, which converge within the town of Rico ( f i g u r e s 1 and 2).
The St. Louis Tunne l ad i t , a p p r o x i m a t e l y 15 s e t t l i n g p o n d s , an inactive s u l f u r i c acid
p l a n t and two cyanide heap leach basins are located a d j a c e n t to and east of the Dolores
River, a p p r o x i m a t e l y one-half to three-quarters of a mile north of Rico. The Rico-
Argentine M i l l , Blaine T u n n e l and two large ta i l ing s p i l e s are located a d j a c e n t to Si lver
Creek, a p p r o x i m a t e l y one mile northeast of the town of Rico ( F i g u r e 2) (U.S. Geo log i ca l
Survey (USGS) 1960). Water f r om the underground mine workings associated with the
R-A site drains f r o m the mine to the St. Louis T u n n e l A d i t , where it f l o w s into the
interconnected s e t t l i n g p o n d s prior to d i s charg ing into the Dolores River (URS 1995).

The R-A compl ex has had a N a t i o n a l P o l l u t a n t Discharge El iminat ion S y s t e m (NPDES)
permit (# CO-0029793) for this discharge system since 1976 but has f r e q u e n t l y been in
violation of permit s tandard s (U.S. Environmental Protection Agency, Water
Management Division (EPA) 1994). The discharge is now regula t ed under the Colorado
P o l l u t a n t Discharge Elimination S y s t e m ( C P D E S ) . The N P D E S permit compliance point
is O u t f a l l 002, the di scharge f r om s e t t l i n g pond number 5 to the Dolores River,
a p p r o x i m a t e l y one quarter mile north of Rico. O u t f a l l 001, previous ly the discharge
f r om Blaine T u n n e l into S i l v e r Creek (an emergency bypas s di scharge p o i n t ) no longer
exis t s . A barrier was constructed in 1990 which routed the f l o w f r o m the Blaine T u n n e l
to the St. Louis Tunne l which empt i e s into the s e t t l i n g ponds . The St. Louis Tunnel
is now the sole source for the permit . The permit l imit s the discharge to a 30-day
average f l o w of 2.6 mill ion g a l l o n s per day (EPA 1994; C D P H & E 1995).

The Rico area has been heavily mined and several po t en t ia l sources of contaminants,
primarily s e t t l i n g pond s and ta i l ing s p i l e s , are located a d j a c e n t to Silver Creek and the
Dolores River in and downstream of Rico (URS 1995) (Figure 2). The exact history of
these po t en t ia l add i t i ona l sources is unknown at this time. The R-A region is primarily
Bureau of Land Management (BLM) proper ty located within the San J u a n National
Fores t with surrounding peaks reaching 14,000 f e e t above mean sea level ( m s l ) and
summits in the Rico Mountains more than 12,000 f e e t above msl. The town of Rico and
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the Dolores River s e t t l i n g p o n d s are at 8,800 f e e t above msl and the S i l v e r Creek
operations at 9,200 f e e t above msl (USGS 1960).

3 . 3 S I T E H I S T O R Y A N D P R E V I O U S WORK

The Rico, Colorado, area has a long mining hi s tory, a d e t a i l e d account of which can be
f o u n d in the S i t e I n s p e c t i o n Priori t izat ion Report (URS 1994). Early mining ac t iv i t i e s in
the Rico area began with p r o s p e c t i n g a t t e m p t s in 1861. By the l a t e 1860s, several c la ims
were staked at the c on f lu enc e of the Dolores River and S i l v e r Creek and the Rico area
became known as the Pioneer Distric t . S i l v e r p r o d u c t i o n f l u c t u a t e d reaching a peak in
1893. By 1895, explorati.cn and produc t i on act ivi ty decreased due to the s i lver panic of
1893 and exhaustion of the major ore bodies. In 1902, all of the impor tan t mines in the
dis tric t were conso l ida t ed under the Uni t ed Rico Mine C o m p a n y which began
produc t ion of base-metal ores. Beginning in the l a t e 1800s base-metal ores began to out-
produce silver ores in the Rico Distric t . The Rico-Argentine M i n i n g C o m p a n y was
formed in 1915 and quickly became a major producer of base-metal ores in the Pioneer
District. A custom mill was buil t in 1926 by the I n t e r n a t i o n a l S m e l t i n g C o m p a n y , a
subsidiary of Anaconda Mining Company. Base-metal p r o d u c t i o n peaked in 1927 but
by 1928 the mill had shut down and by 1932 all mining in the area had ceased (USGS
1974).

The Rico-Argentine Mining C o m p a n y resumed s p o r a d i c mining ac t iv i t i e s in 1934 and
s t eady produc t i on in 1939 ( S t a t e of Colorado , Depar tment of N a t u r a l Resources, Bureau
of Mines (BOM) 1939a; BOM 1939b). A s u l f u r i c acid p l a n t , l o ca t ed north of the s e t t l i n g
ponds along the Dolores River, was operated between 1955 and 1964 (USGS 1974). All
mining operations ceased in 1971 and most of the mine workings were al lowed to f l o o d
and drain through the St. Louis Tunne l (BOM 1971).

The Rico-Argentine Mining Company built a 300-foot by 500-foot leach pad next to the
old s u l f u r i c acid p l a n t in 1973. A cyanide so lu t ion was used to leach silver and gold
f r om raw ore, and an over f l ow of an unknown quantity of l ea ch ing liquor to the Dolores
River was documented in a p p r o x i m a t e l y 1974 (BOM 1974). In 1975 an a d d i t i o n a l

68-41861.58.00004
\ S I \ S i t e s \ R i c o - A r g \ F i n a l . F S P \ R - A . T x t : b a s



U R S , C o n s u l t a n t s , I n c . R i c o - A r g e n t i n e F S P / E S I
A R C S , E P A Regions V I , V I I a n d V I I I Revision: 0
Contrac t No. 68-W9-0053 Date: 07/95

Page 5 of 40

cyanide leach pad was constructed in a s e t t l i n g pond or ig ina l ly used by the acid p l a n t
(BOM 1975).

The Rico-Argentine Mine proper t i e s were purchased by Anaconda C o p p e r Company
( A n a c o n d a ) , a subsidiary of the A t l a n t i c R i c h f i e l d Corporat ion ( A R C O ) in 1980.
Anaconda carried out several environmental e f f o r t s such as b u i l d i n g a water treatment
p l a n t at the St. Louis Tunne l di scharge, c a p p i n g w e l l s , p l u g g i n g a d i t s and s t ab i l i z ing
ta i l ing s and treatment pond s ( A n a c o n d a Mineral s Company (AMC) 1994; WMD 1994).

The Rico-Argentine Mining Company was issued a N o t i c e of V i o l a t i o n (NOV) and a
Cease and Desist Order ( C D O ) by the C o l o r a d o Department of H e a l t h W a t e r Qual i ty
Control Division in 1980 because it f a i l e d to meet the compl iance condi t ions of its
N P D E S permit (EPA 1994). As a result of the NOV and CDO Anaconda began treat ing
the di scharge f r o m the St. Louis T u n n e l with slaked lime (EPA 1994).

The R-A site was f i r s t brought to the EPA's a t t ent ion in 1984 by the Colorado
Department of H e a l t h . S u r f a c e water and sediment s ampl e s f r om Si lv er Creek and the
Dolores River were co l l ec t ed during a site inspect ion conducted for the EPA in
November 1984. S u r f a c e water sampl e s were analyzed for to ta l me ta l s , d i s s o lved metals
and cyanide. Sed iment sampl e s were analyzed for total metals . The analyt ical r e su l t s
ind i ca t ed that s u r f a c e water and sediment s a m p l e s contained e l evated concentrations
of arsenic, cadmium, copper , iron, l ead , manganese and zinc. Cyanide was not
detec t ed in sur fac e water sample s; however, the h o l d i n g times of the cyanide sampl e s
had been exceeded (Ecology and Environment, Inc. ( E & E ) 1985).

Anaconda sold its ho ld ing s in the p r o p e r t y to Rico Development Corporation in 1988
(Stat e of Colorado Department of Public H e a l t h and the Environment ( C D P H E ) 1988).
A NOV and a CDO were issued to Rico Development Corporat ion in May of 1990 for
violations of its N P D E S permit of lead and silver s t andard s , in J u n e of 1993 for
violations of the silver s tandards , and in January of 1994 for violations of the silver,
l ead, cadmium zinc and total su spended s o l id s s tandards (EPA 1994; C D P H E 1993).
Rico Development Corporation paid a $15,000 f i n e in 1994 for the 1990 N O V / C O D .
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The U . S . Department of Inter ior , Bureau of Reclamation (BOR) conduc t ed s u r f a c e water
and sediment s a m p l i n g in the Dolores River and its tributaries between 1989 and 1993.
The s a m p l e data show Silver Creek to be the major , but not the only, source of mercury
and other heavy metal s in the u p p e r Dolores River Basin (U.S. Department of the
Interior, Bureau of Reclamation (BOR) u n d a t e d ) .

The ARCO which acquired Anaconda in 1976, has in i t ia t ed a vo luntary environmental
site characterization of the town of Rico and surrounding area within the f ramework of
the Colorado Voluntary C l e a n u p and Redeve lopment A c t . F i e l d work in early J u n e 1995
inc luded res idential soil, s a m p l i n g , background soil s a m p l i n g , mine-waste s a m p l i n g (to
evaluate the viabi l i ty of revegetation as a remedial op t i on for mine waste mat er ia l s) ,
s a m p l i n g of seeps and adi t d i s charges , s a m p l i n g s e t t l i n g pond waters and s ed imen t s
and s a m p l i n g groundwater. ARCO p l a n s to submit a d r a f t a p p l i c a t i o n for vo luntary
c l eanup in S e p t e m b e r 1995. ARCO did not c o l l e c t s u r f a c e water or s ediment s a m p l e s
f rom Silver Creek or the Dolores River during the 1995 s a m p l i n g event (PTI
Environmental Services and ESA C o n s u l t a n t s 1995).

3 .4 SITE G E O L O G Y

Detailed in format ion about the geo logy of the Rico, C o l o r a d o , area can be f o u n d in
"Geology and Ore Depo s i t s of the Rico Dis t r i c t , Colorado" by Edwin T. M c K n i g h t
(USGS 1974). The geo logy of the Rico Distric t is ex tremely c o m p l e x with the dominant
structure of the di s tr ic t a f a u l t e d dome centered on a monzonite stock. S e d i m e n t a r y
strata exposed in the area are the Ouray and L e a d v i l l e l ime s t one s , overlain by the
Hermosa Formation, whose l imes tone beds are the source of the district's massive
s u l f i d e ore d e p o s i t s . The youngest sedimentary s trata in the Rico Distric t are the red
beds of the Cut l e r Format ion. The lower s l o p e s of the Rico Distr ic t are general ly
covered by debris r e su l t ing f r om wash, ta lu s and l a n d s l i d e proces ses (USGS 1974).
S u r f a c e materials in the val ley sides and bottom at the R-A site are l arg e ly glacial or
stream d e p o s i t s (URS 1995).
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3 . 5 S I T E H Y D R O G E O L O G Y

The glac ial and stream d e p o s i t s and the wash, ta lu s and l a n d s l i d e debris which covers
the valley sides and bottoms form a shal low unconf ined aqui f er . H y d r a u l i c conduct ivi ty
is assumed to be high at a p p r o x i m a t e l y 10"2 centimeters per second ( c m / s ) ( U . S .
Geolog i ca l Survey 1983). The general direction of groundwater f l o w in the Rico area is
e s t imated to f o l l o w the stream beds of Silver Creek and the Dolores River (EPA 1984).
Groundwater in the shallow unconfined aqui f er leaves mineral d e p o s i t s in well screens
and p i p e s which render water del ivery systems unusable within a few years ( S t a t e of
Colorado Department o f T r a n s p o r t a t i o n (CDOT) 1994).

Deeper bedrock aqui f er s are f o u n d at the site. Several e xp lora tory drill holes along the
Dolores River portion of the site f l o w e d water and were capped ( A M C 1988; AMC
1994). Several geothermal springs are f o u n d along the Dolores River, between the
s e t t l i n g pond s and the town of Rico. One of the geothermal springs is used as a
bathing pool by local re s idents (Jahnke 1994; URS 1995). Carbonate and iron oxide
d e p o s i t s are evident in the area between the s e t t l i n g pond s and the town of Rico (URS
1995).

3 . 6 S I T E H Y D R O L O G Y

The R-A site is located in the Dolores River Basin. The Dolores River and its S i l v e r
Creek tributary are the major s ur fa c e water bodies in the R-A site area. The Dolores
River f l o w s to the south pas t the St. Louis Tunnel A d i t , the old s u l f u r i c acid p l a n t , the
cyanide heap leach basins, and numerous ta i l ing s p i l e s and s e t t l i n g pond s ( U S G S 1 9 6 0 ) .
Silver Creek f l o w s to the southwest and is the source of the town of Rico's drinking
water. The drinking water diversion on Silver Creek is located upstream of the RA mill
workings and tail ings p i l e s (Figure 2) (URS 1995).

Silver Creek f l o w s through the town of Rico over addi t ional tai l ings b e f or e j o in ing the
Dolores River on the western edge of Rico. F l o w rate data for Silver Creek has not been
located. F l o w rate data is available f rom a gauging s tation on the Dolores River,
approx imat e ly four miles below Rico. At this s tation the 41-year annual mean f l o w rate
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is 136 cubic f e e t per second (cfs) and the up s t r eam dra inage basin encompasse s 105
square miles (USGS 1993).

3 . 7 S I T E M E T E O R O L O G Y

The R-A site is located in a semiarid c l imate zone. The mean annual p r e c i p i t a t i o n , as
to ta l ed f r om the Univer s i ty of Delaware (UD) databa s e , is 12.8 inches. The net annual
pr e c ip i ta t i on as ca l cu la t ed f r o m p r e c i p i t a t i o n and e v a p o t r a n s p i r a t i o n data obtained f r om
the UD is 4.1 inches (Univer s i ty of Delaware (UD) 1986). The 2-year, 24-hour r a i n f a l l
event for the site is a p p r o x i m a t e l y 1.5 inches (Dunne and L e o p o l d 1978).

4 . 0 P R E L I M I N A R Y P A T H W A Y A N A L Y S I S

4.1 S O U R C E CHARACTERISTICS

Source areas at the R-A site in c lud e an e s t imated 75 acres of t a i l i n g s p i l e s and s e t t l i n g
ponds along both the Dolores River and S i l v e r Creek. An unknown quant i ty of t a i l i n g s
have been moved into the town of Rico for use as road cover and b a c k f i l l material for
minor construction; however, it is not known if this material was f r o m R-A s i t e source
areas ( S m a l l 1995). The St. Louis T u n n e l d i s charge (NPDES # CO-0029793) i s al so
considered a source (EPA 1994).

T a i l i n g s which are source areas at the R-A site are e s t imated to contain a p p r o x i m a t e l y
400,000 tons of material (EPA 1984). A number of s a m p l i n g e f f o r t s have been
conducted at the site, primarily f o c u s i n g on sur fac e water and sediment s a m p l i n g of the
Dolores River and Silver Creek. Thes e inc lude an Anaconda ( A R C O ) contractor f r om
1980 through 1983, EPA-sponsored s a m p l i n g in 1984, BOR s a m p l i n g f r o m 1989 through
1993 and the recent s a m p l i n g conducted by an ARCO contractor in J u n e 1995. The
sampl ing event in J u n e 1995 inc luded the co l l e c t ion of s a m p l e s f r om po t en t ia l sources
at the site; however, the analytical r e su l t s for these s a m p l e s are not available at this
time.
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Based on reports in E P A , C D P H E and BOR f i l e s and observations made during the site
reconnaissance, source areas at the R-A site, i n c l u d i n g the ta i l ings p i l e s , tai l ings ponds
and s e t t l i n g pond s , are uncontained with respect to the air, groundwater, s u r f a c e water
and soil exposure pathways . The two cyanide heap leach p a d s that were built did
incorporate H y p a l o n liners and o v e r f l o w berms but these have not been maintained and
a historic release of l eaching liquor f r om one of the leach p a d s occurred in 1974 (BOM
1974; BOM 1975; WMD 1994). In add i t i on , empty 55-gal lon drums are scattered
throughout the R-A mill area. The contents, if any, of the drums is unknown and no
sample re sul t s have been located (URS 1995). It is reasonable to assume that po t en t ia l
contaminants at the site would i n c l u d e so lvent s or other organic compounds associated
with mining and m i l l i n g activit ie s .

4 . 2 A I R P A T H W A Y

A p p r o x i m a t e l y 92 p e o p l e live in the town of Rico and 123 re s ident s are l i s t ed in the
U . S . Census B u r e a u ' s Rico division which is within the f our-mi l e target d i s tance limit
( U . S . Department of Commerce ( U S D O C ) , Bureau of the Census 1990). The Rico area
is experiencing p o p u l a t i o n expans ion due to growth in nearby T e l l u r i d e . S t a t e highway
145 is paved through the center of Rico but all side and re s ident ia l s tree t s are unpaved
dirt and gravel. A n e c d o t a l evidence sugge s t s that t a i l ing s , have been used as fill
material in minor construction such a road and culvert repair in Rico which would
mean that all 92 re s ident s of Rico may live on a source area. From U . S . Geological
Survey t o p o g r a p h i c maps, the port ion of Rico that appear s to s t i l l have houses covers
a p p r o x i m a t e l y two square miles or 1,280 acres (USGS 1960).

The f e d e r a l l y - l i s t e d Bald eagle (Haliaeetus leucocephalus) ( e n d a n g e r e d ) , Peregrine F a l c o n
(Falco peregrinus) (endangered), Mexican S p o t t e d Owl (Strix occidentalis lucida)
(threatened), Southwes t ern Wil l ow F l y c a t c h e r (Empidonox trailli extimus) (propo s ed
endangered), and Black-foo t ed Ferret (Mustela Nigripes) (endanger ed) p o t e n t i a l l y inhabit
the area (U.S. Department of the Interior, F i s h and W i l d l i f e Service (USFW) 1994a;
USFW 1994b). Federa l candidate species N o r t h American Wolverine (Gulo gulo luscus),
Northern Goshawk (Accipiter gentilis), Black Tern (Chlidonias niger), Colorado River
Cutthroat Trout (Oncorhynchus clarki pleuriticus), Roundtail Chub (Gila robusta jordani),
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and F l a n n e l m o u t h Sucker (Catostomus latipinnis) may also inhabit the Rico area (USFW
1994a; USFW 1994b). F e d e r a l records of threatened and endangered spec ie s in the area
are based in part on actual s i t ings.

4 . 3 G R O U N D W A T E R P A T H W A Y

Three we l l s , l i s t e d as household use by the C o l o r a d o S t a t e Engineer, are lo ca t ed within
four miles o f the site ( S t a t e o f Colorado, O f f i c e o f the S t a t e Engineer (CSE) 1994). Two
of these wel l s are located a p p r o x i m a t e l y one-half mile u p g r a d i e n t of the St. Loui s
Tunne l A d i t and its associated sources on the Dolores River. A c c o r d i n g to the owner
of one of these wel l s , no water quali ty problems have been encountered since d r i l l i n g
the well for a drinking water source in 1990 ( J a h n k e 1994). The well log for this well
indicates that the total d e p t h of the well is 160 f e e t below ground s u r f a c e and the well
is screened in the al luvial aqu i f e r ( C S E 1995).

The third domestic well is at the south end of the town of Rico, a p p r o x i m a t e l y one and
one-half miles downgradient of the source areas and below the c o n f l u e n c e of S i l v e r
Creek and the Dolores River (CSE 1994; USGS 1960). A to ta l of a p p r o x i m a t e l y six
p e o p l e use these we l l s , p o s s i b l y for drinking water ( J a h n k e 1994; U S D O C 1990).
F l o w i n g hot spr ings are located a d j a c e n t to the lowest s e t t l i n g p o n d s at the R-A mine
site and some of the water f r om one of the hot s p r i n g s is gravity p i p e d to a hot tub
located a p p r o x i m a t e l y 25 f e e t f r om the s e t t l i n g pond where it is u t i l i z ed by r e s i d e n t s of
Rico for bathing purpo s e s 0ahnke 1994; URS 1995). T h i s hot spr ing has not been
sampled but f l o w was estimated to be l e s s than 5,000 ga l l on s per day ( C D H P E 1994).

4 . 4 S U R F A C E W A T E R P A T H W A Y

The town of Rico obtains 100 percent of its municipal drinking water f r o m a diversion
on Silver Creek above potent ial impact s f r om R-A mining operat ions ( F i g u r e 2). The
water is treated through i n f i l t r a t i o n galleries and chlorinated ( E & E 1984). No we t land s
were i d e n t i f i e d on Silver Creek downstream of the R-A mill site (USFW 1994c). The
Colorado Division of W i l d l i f e ( C D O W ) has stocked native Cut throat T r o u t in S i l v e r
Creek approx imat e ly two miles above Rico, and the p o p u l a t i o n is do ing r e l a t i v e l y well.
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Brook T r o u t may p o t e n t i a l l y be present in sections of S i l v e r Creek; however, the mining
act ivi t i e s along Silver Creek have impac t ed the aquatic l i f e downstream of the site
( C o l o r a d o Division of W i l d l i f e ( C D O W ) 1994; CDOW 1995). Iron s ta in ing of the
streambed is evident (URS 1995). Silver Creek f l o w s a d j a c e n t to and south of the R-A
mill area and ta i l ing s p i l e s . The t a i l i n g s p i l e s are not contained and the creek appear s
to f l o w over portions of the ta i l ing s inside the city l imi t s of Rico. S a m p l i n g conducted
by the BOR determined that Si lver Creek is a major source of mercury and other heavy
metals in the upper Dolores River basin (BOR u n d a t e d ) . The source of the mercury has
not been i d e n t i f i e d .

S u r f a c e water, f r om the s e t t l i n g p o n d s located a d j a c e n t to the Dolores River, discharges
dir e c t ly into the Dolores River. The Dolores River, in and downstream of Rico, is
po s t ed with signs by the CDOW d e s i g n a t i n g "open f i s h i n g " on the river (URS 1995).
The CDOW stocks the Dolores River upstream of Rico with Rainbow T r o u t , Cutthroat
Trout and Brown T r o u t . Produc t ion f i g u r e s for the Dolores River are not available
(CDOW 1995). The Dolores River is not used as a source of municipal drinking water;
however, there are 12 l i s t ed diversions within 15 downstream miles of the R-A site.
The St. Louis Tunnel is the only diversion with domest ic use l i s t e d ; however, it is
d o u b t f u l that any domestic use a c t u a l l y occurs f rom this source. The other sur fa c e
water diversions are used for irrigation, s tockwatering, i n d u s t r i a l , recreation, f i r e and
other purpo s e s (CSE 1994).

National W e t l a n d Inventory maps for the area indicate that a p p r o x i m a t e l y 2.4 f r o n t a g e
miles of pa lu s t r ine emergent and scrub-shrub we t lands are present along the Dolores
River within 15 downstream miles of the site (USFW 1994). A s ign i f i can t community
of montane riparian f or e s t (Populous augustifolia-Picea pungens/Alnus incana) is reported
to be present on the east bank of the Dolores River within four miles of the site. This
natural community is ranked rare to uncommon both g l o b a l l y and in Colorado
(Colorado Natura l H e r i t a g e Program (CNHP) 1994). F e d e r a l l y l i s t ed aquatic species that
p o t e n t i a l l y present in the Dolores River inc lude the Colorado S q u a w f i s h (Ptychocheilus),
the H u m p b a c k Chub (Gila cypha), the Bonytail Chub (Gila elegans) and the Razorback
Sucker (Xyrauchen texanus). F e d e r a l candidate species include the F l a n n e l m o u t h Sucker
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(Catostomus latipinnis), the Roundtail Chub (Gila robusta jordani) and the C o l o r a d o River
Cutthroat T r o u t (Oncorhynchus clarki pkuriticus) (USFW 1994a; USFW 1994b).

Iron-stained cobbles are present in both Si lv er Creek and the Dolores River and material
f r om t a i l i n g s p i l e s i s s l o u g h i n g into both streams (URS 1995). S u r f a c e water and
sediment s a m p l i n g of the Dolores River and S i l v e r Creek in 1984 and s a m p l i n g by the
Bureau of Reclamation between 1989 and 1993 ind i ca t ed e l evated concentrations of
manganese in surface water and elevated concentrations of arsenic, cadmium, c o p p e r ,
iron, l e a d , manganese, mercury and zinc in the sediment s a m p l e s . During s a m p l i n g
act ivi t ie s in 1984, l eachate f r om t a i l i n g s p o n d s lo ca t ed a d j a c e n t to S i l v e r Creek was
observed to be entering S i l v e r Creek ( E & E 1985). In a d d i t i o n , there have been
numerous and continuing permit violations of the cadmium, l e a d , silver and zinc
discharge l imi t s for the R-A s e t t l i n g pond di scharge po int to the Dolores River.

4 . 5 S O I L E X P O S U R E P A T H W A Y

Material f r om ta i l ings p i l e s in the vicinity of Rico has r e p o r t e d l y been used in Rico as
gravel road cover and as b a c k f i l l around cu lver t s and underground water p i p e s
throughout the town ( S m a l l 1995). The quanti ty and the exact years thi s prac t i c e was
used are unknown. However, t a i l i n g s were used to b a c k f i l l around the underground
water p i p e s f r om at l eas t 1976 to a p p r o x i m a t e l y 1979. The use of t a i l i n g s for b a c k f i l l
purpo s e s ceased when it was su spec t ed that the t a i l i n g s were d e t e r i o ra t ing the cast iron
water p i p e s ( S m a l l 1995; Swank 1995). It is not known if the t a i l i n g s used for these
purpose s were from sources associated with the R-A site ( S m a l l 1995).

Based on census data for the town of Rico, the Rico divis ion and Dolores County,
approximately 123 p e o p l e p o t e n t i a l l y reside on, or live within 200 f e e t of, contaminated
soil areas ( U S D O C 1990; USGS 1960). Access roads l e a d i n g to mine a d i t s , mi l l s , t a i l i n g s
and ponds are posted with "No Trespa s s ing" signs; however, access to sources at the
site is not restricted with f enc e s (URS 1995). Most of the mining proper t i e s in the R-A
region were originally pat ent ed and are now on private p r o p e r t y with a p p r o x i m a t e l y
2,500 acres combined under one ownership. The R-A area is s i tuated within the San
J u a n National Fore s t with small pub l i c land parce l s mixed within the private mining
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proper t i e s . The area receives high recreational use i n c l u d i n g f i s h i n g , hunting, hiking
and camping (URS 1994; URS 1995).

The endangered Bald Eagle , B l a c k - f o o t e d F e r r e t and Peregrine F a l c o n may u t i l i z e the
R-A area. The propo s ed endangered S o u t h w e s t e r n W i l l o w F l y c a t c h e r and threatened
Mexican S p o t t e d Owl may also be present in the Rico area (USFW 1994a; USFW 1994b).
The f e d e r a l c a n d i d a t e specie s N o r t h American Wolverine , Black Tern and Northern
Goshawk may ut i l ize the site area as habitat (USFW 1994a; USFW 1994b). Several
montane riparian sensitive communities are also f o u n d in the area (CNHP 1994).

5 . 0 F I E L D O P E R A T I O N S

5.1 C O N C E P T OF OPERATIONS

5.1.1 S c h e d u l e

F i e l d operations at the R-A site are s cheduled for the week of S e p t e m b e r 11
through 15, 1995. N o n - s a m p l i n g data col l ec t ion will be p e r f o r m e d as
a p p r o p r i a t e to ful f i l l the o b j e c t i v e s o f the ESI. .

5.1.2 S a f e t y

Site-r e la t ed act ivi t ie s are expected to be accompl i shed in Level D personal
protec t ive equipment. Personal pro t e c t ive equipment l eve l s will be upgraded
to Level C if a p p r o p r i a t e . All f i e l d activit ies will be conducted in strict
accordance with an approved S i t e H e a l t h and S a f e t y Plan, which will be
developed prior to commencement of f i e l d activities.

5.1.3 S i t e Acce s s

URS will obtain access to the R-A site. The assistance of the EPA Region VHI
S i t e Asse s sment Manager will be requested if needed. URS will obtain access
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to o f f - s i t e p r op er t i e s as needed. S i g n e d access agreements wi l l be obtained f r o m
all p r o p e r t y owners prior to the commencement of s a m p l i n g ac t iv i t i e s .

5 . 2 S A M P L I N G L O C A T I O N S

The ESI f i e l d activities will involve the co l l e c t ion of a maximum of seventy-two s a m p l e s
i n c l u d i n g sixteen source s a m p l e s , eleven co l l o ca t ed s u r f a c e water and sediment
sample s , six co l located o p p o r t u n i t y s ur fa c e water and sediment s a m p l e s , f o u r
groundwater sample s , seven o p p o r t u n i t y soil s a m p l e s and eleven Q A / Q C s a m p l e s .
T a b l e 1 i d e n t i f i e s propo s ed sampl e locations and describes the ra t ional e for the
col l ec t ion of each sample . F i g u r e 2 i l l u s t r a t e s the propo s ed s a m p l e lo ca t ions . Exact
sample locat ions may be revised in the f i e l d based upon s i t e - s p e c i f i c observations and
the prevai l ing condit ions encountered during f i e l d w o r k .

Source s ampl e s to be co l l e c t ed for the ESI will in c lude two s a m p l e s f r om the abandoned
cyanide leach p i t s , two s a m p l e s f r o m the t a i l i n g s p i l e s at the mill on S i l v e r Creek, one
sample f rom the ta i l ings p i l e s at the c on f lu enc e of S i l v e r Creek and the Dolores River
in the town of Rico, one s a m p l e f r o m the t a i l i n g s p i l e j u s t south of town along the east
bank of the Dolores River and one f r om the t a i l i n g s p i l e which is b i sec ted by the
Dolores River one mile south of Rico. One o p p o r t u n i t y soil s a m p l e wi l l be c o l l e c t ed
f rom the ta i l ings p i l e s at the mill on S i l v e r Creek in the vicinity of the e m p t y 55-gal lon
drums if stained soils are observed. In add i t i on , three c o l l o c a t e d water and sediment
source sampl e s will be co l l e c t ed f rom the s e t t l i n g p o n d s a l ong the Dolores River. T h e s e
sampl e s will be co l l e c t ed f r om the uppermos t s e t t l i n g p o n d , the lowermost s e t t l i n g
pond near the o u t f a l l into the Dolores River and f r o m a d i t c h which a p p e a r s to co l l e c t
leachate f r om the u p p e r s e t t l ing pond area. One source s a m p l e will be co l l e c t ed f r o m
the o u t f a l l of the St. Louis Tunnel to characterize the mine discharge.

Eleven co l located surface water and sediment s a m p l e s will be c o l l e c t e d f r o m S i l v e r
Creek and the Dolores River and six o p p o r t u n i t y sur fa c e water and sediment s a m p l e s
may p o t e n t i a l l y be co l l e c t ed f r om tributaries to the Dolores River. One background
location will be sampled on each of Silver Creek and the Dolores River. The Dolores
River background location will be located a p p r o x i m a t e l y one quarter mile north of the
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s e t t l i n g ponds. The background location on S i l v e r Creek will be f r om above the mill site
at the Rico municipal water intake. A second locat ion will be s ampl ed f r o m Silver
Creek downstream of the mill area. A third sampl e will be c o l l e c t e d f r o m S i l v e r Creek
in the town of Rico b e fore it enters the Dolores River to determine the contribution of
the ta i l ings p i l e in the town of Rico to Si lv er Creek and to determine S i l v e r C r e e k ' s total
contribution to contamination in the Dolores River. Seven locat ions to test for impac t s
to targets will be sampl ed on the Dolores River. The target s ampl e location f a r t h e s t
upstream will be j u s t below the c o n f l u e n c e of the l eachate co l l e c t ion d i t ch which
separates the upper s e t t l i n g pond s f rom the Dolores River. A second location will be
sampl ed j u s t below the o u t f a l l of the s e t t l i n g p o n d s into the Dolores River. The third
Dolores River target location will be s ampl ed at the c o n f l u e n c e with S i l v e r Creek, 1.1
miles downstream of the Probable Point of Entry (PPE) of the s e t t l i n g pond di scharge
to the Dolores River. The f o u r t h and fifth locations will be located j u s t below the two
major ta i l ings p i l e s located along the Dolores River, 1.7 and 1.9 miles downstream of
the PPE respec t ively. The sixth Dolores River target locat ion will be sampled in
wetlands a d j a c e n t to the Rico park, a p p r o x i m a t e l y two miles south of Rico and 2.8 miles
downstream of the PPE. The seventh co l l o ca t ed s u r f a c e water and sediment location
will be sampled f r om f o r e s t e d we t land s j u s t ups tream f rom the gauging s tation at
Montelbre s Bridge at a p p r o x i m a t e l y 5.3 miles downstream from the PPE.

Tributarie s to the Dolores River will be v i sual ly in spe c t ed and f i e l d screened for
indicat ions o f po t en t ia l contamination (iron s ta ining and/or low p H ) . If visual evidence
or f i e l d screening indicates that a tributary may p o t e n t i a l l y be contributing
contamination to the Dolores River, o p p o r t u n i t y sur fa c e water and sediment sample s
will be collected f r om the tributary at its c onf luence with the Dolores River. F l o w rates
of the Dolores River, Silver Creek and tributaries to the Dolores River will be measured
or es t imated.

Five groundwater sampl e s will be co l l e c t ed during this ESI. A background groundwater
sample will be col lected f rom a well in the Dolores River valley upstream of the R-A
properties. One groundwater sample will be co l l ec ted from the p u b l i c use geothermal
spring and one f r om a domestic well on the south side of Rico. Provisions are also
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inc luded to take two o p p o r t u n i t y sampl e s if s pr ing s or seeps are i d e n t i f i e d d u r i n g f i e l d
s a m p l i n g activities.

Seven o p p o r t u n i t y r e s id en t ia l soil s a m p l e s (one of which wil l be a b a c k g r o u n d ) will a l s o
be co l l e c t ed f r om yards in the town of Rico. URS will interview re s ident s and work
with Rico' s maintenance coordinator to i d e n t i f y p o t e n t i a l t a i l i n g s used as f i l l material .
I n f o r m a t i o n about the use of t a i l ing s as fill material is anecdotal and will require f i e l d
research to veri fy.

5 . 3 S A M P L I N G M E T H O D S

One member of .each f i e l d s a m p l i n g crew will record all s i te c ond i t i on s , weather,
equipment, decontamination procedures , precise s a m p l e l o ca t ions and per t inent
s ampl ing in f ormat i on in a f i e l d logbook. S a m p l e s will be c o l l e c t e d in containers and
preserved in accordance with URS TSOP Sect ion 4.2, " S a m p l e Container s , Preservation
and Maximum H o l d i n g Times." S a m p l e container type s , volumes and preservatives are
presented in T a b l e 4. Decontamination procedure s for all n o n - d i s p o s a b l e s a m p l i n g
equipment will be conducted in accordance with URS TSOP S e c t i o n 4.11, "Equipment
Decontamination." All s a m p l e l o ca t ions wil l be p h o t o g r a p h e d and documented in
accordance with URS T S O P S e c t i o n 4.5, " S a m p l e Locat ion and Documentation." Media
s p e c i f i c s a m p l i n g procedures are described in the f o l l o w i n g sections ( U R S 1991).

5.3.1 S u r f a c e W a t e r S a m p l i n g

S u r f a c e water sampl ing will be p e r f o r m e d in accordance with T S O P S e c t i o n 4.18,
"Surface Water S a m p l i n g " (URS 1991). S u r f a c e water s a m p l e s will be c o l l e c t ed
by immersing the sample container direc t ly into the water body. If conditions
exist such that sur face water s ampl e s cannot be co l l e c t ed in this manner (e.g.,
low water f l o w rate), the sur face water s ampl e s will be c o l l e c t ed using a T e f l o n ®
scoop. The f i e l d team will measure the pH, t emperature and s p e c i f i c
conductance of each sample co l l e c t ed . S a m p l i n g will be conducted f rom the
f ar th e s t downstream location to the f a r t h e s t ups tream locat ion in order to
minimize the po t en t ia l for cross-contamination. At each locat ion the s u r f a c e
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water sampl e will be co l l e c t ed prior to c o l l e c t i n g the sediment s a m p l e , and the
s u r f a c e water f l o w rate will be measured or e s t imated .

5.3.2 S e d i m e n t S a m p l i n g

Sediment s a m p l i n g will be p e r f o r m e d in accordance with URS TSOP Sec t i on
4.17, "Sediment S a m p l i n g " (URS 1991). Proposed sediment s ampl ing locations
are indicated in Figur e 2 and the rationale for each s a m p l e is presented in
T a b l e 1. Sed imen t s ampl e s will be c o l l e c t ed using s ta in l e s s steel spoons or
scoops. A decontaminated rod will be at tached to the scoops for s a m p l i n g at
deeper locat ions. Sed iment s a m p l i n g will be conducted f r om the f a r t h e s t
downstream location to the f a r t h e s t ups tream location to minimize the po t en t ia l
for cross-contamination. S e d i m e n t s ampl e s at each location will be co l l ec t ed
immediate ly f o l l o w i n g col lect ion of the collocated surface water sample.

5.3.3 Groundwat e r S a m p l i n g

Groundwater s a m p l i n g will be conducted according to URS T S O P Sec t i on 4.12
"Groundwater S a m p l i n g . " The well will be purged prior to c o l l e c t ing
ground water sample s . F i e l d parameters (temperature , pH and c onduc t i v i ty) will
be measured every h a l f casing volume or at a p p r o p r i a t e regular intervals if the
casing volume or h o l d i n g tank volume is not known. F i e l d parameters will be
measured according to URS TSOP 4.14 "Water S a m p l e F i e l d Measurements"
(URS 1991). Groundwater s a m p l e s will be co l l e c t ed a f t e r a minimum of three
well casing volumes have been purged and f i e l d parameters (temperature and
conduc t iv i ty) vary le s s than 10 percent and pH varies less than 0.2 pH units over
three consecutive measurements.

5.3.4 S o i l S a m p l i n g

Soil sampl ing will be conducted according to URS TSOP 4.16 "Surfac e and
Shal low Depth Soil S a m p l i n g " (URS 1991). A stainless steel hand auger or
stainless steel spoon will be used for soil sample collect ion. All soil sample s will
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be co l l e c t ed as biased grab sampl e s f r om s u r f a c e soil. At each soil s a m p l i n g
location, soil will be c o l l e c t ed f r o m the zero- to two- f oo t d e p t h interval ,
homogenized (excep t for s a m p l e s to be analyzed for V O C s ) in a s ta in l e s s s tee l
bowl using a s ta in l e s s steel spoon, and then trans f erred to the a p p r o p r i a t e
s ampl e containers as s p e c i f i e d by URS TSOP S e c t i o n 4.2, " S a m p l e Container s ,
Preservation and Maximum H o l d i n g Times ."

5.3.5 Source S a m p l i n g

Source s a m p l e s f r om each media type ( s u r f a c e water, s ed iment , groundwater
and s o i l ) will be c o l l e c t ed in accordance with the media s p e c i f i c s a m p l i n g
procedures described above.

5 . 4 C O N T R O L O F C O N T A M I N A T E D M A T E R I A L S

Inves t igat ion-der ived waste ( T O W ) generated during thi s ESI may i n c l u d e
decontamination f l u i d s and d i s p o s a b l e personal pro t e c t ive equipment . IDW will be
managed in accordance with procedures out l ined in the O f f i c e of Emergency Remedial
Response (OERR) Directive 9345.3-02 (EPA 1991). Dispo sa l of contained wastes wi l l be
p er f ormed under subcontract if necessary.

5 . 5 A N A L Y T I C A L P A R A M E T E R S

F i e l d and analytical parameters for each s a m p l e are pr e s en t ed in T a b l e 3. All s ur fa c e
water, sediment and soil sample s c o l l e c t ed for this ESI will be analyzed for V O C s ,
S V O C s , total metals and cyanide through C L P - R A S .

r
5 . 6 H E L D Q U A L I T Y C O N T R O L P R O C E D U R E S

All sample s will be c o l l e c t ed , handled and preserved as described in URS T S O P Sect ion
4.2, "Sample Containers, Preservation and Maximum H o l d i n g Times" (URS 1991).
S u r f a c e water and sediment sampl ing will be conducted f r om the f a r t h e s t downstream
sampl ing location and progress upstream. All non-di spo sab l e s a m p l i n g equipment will
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be in i t i a l ly decontaminated prior to beginning s a m p l i n g and again f o l l o w i n g co l l ec t ion
of each sample as described in URS T S O P Sec t i on 4.11, "Equipment Decontamination."
Basic decontamination procedures will consist of removal of gross p a r t i c u l a t e s with a
scrub brush and p o t a b l e water, a Liquinox® soap and water so lu t ion wash, a deionized
water rinse, a methanol rinse and a f i n a l deionized water rinse (URS 1991).

5.7 CHAIN OF C U S T O D Y

As each sampl e is c o l l e c t e d , the sampl e will be labe l ed in accordance with URS TSOP
Sect ion 4.4, " S a m p l e I d e n t i f i c a t i o n and Labeling," and the a p p r o p r i a t e sample
informat ion will be recorded on an EPA C h a i n - o f - C u s t o d y f orm in accordance with URS
T S O P Sec t i on 4.3, "Chain-o f -Cus t ody and S a m p l e Tracking" (URS 1991).

6 . 0 D A T A R E D U C T I O N . V A L I D A T I O N A N D R E P O R T I N G

W i t h i n f i v e working days of the c ompl e t i on of all f i e l d act ivit ie s and demobi l iza t ion from the
site, URS will prepare a S a m p l i n g A c t i v i t i e s Report (SAR) describing all s a m p l i n g act ivi t ie s ,
actual sampl e locations and f i e l d observations. The SAR will conform to the Region Vin
s u p p l e m e n t t o t h e Guidance f o r P e r f o r m i n g S i t e I n s p e c t i o n s under C E R C L A , I n t e r i m f i n a l ,
S e p t e m b e r 1992.

An A n a l y t i c a l Resul t s Report (ARR) will be submitted within 10 weeks of the receipt of the la s t
val ida t ed S a m p l e Delivery G r o u p (SDG). Data val idat ion will be conducted by the
Environmental Services Division of the Region VIE EPA. The ARR will conform to the Region
Vin S u p p l e m e n t to the Guidance for Performing S i t e I n s p e c t i o n s under C E R C L A , S e p t e m b e r
1992.
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R A - W S W / W S E - 0 3
S t . Louis T u n n e l A d i t ( R A - G W - 0 2 )

RA-WSO-01 and -02
RA-WSW/WSE-01 and -02

S e t t l i n g P o n d s
Rico M u n i c i p a l

S u r f a c e W a t e r I n t a k eRico R a n g e r S t a t i o n
R A - G W - 0 3O u t f a l l 0 0 2R A - S W / S E - 0 2

A z t e c
R A - S W / S E - 0 3 R A - W S O - 0 5 R A - S W / S E - 0 5

R A - W S O - 0 3 and -04R A - S W / S E - 0 4
R i c o - A r g e n t i n ea n d T a i l i n g s P o n d s
R A - S W / S E - 0 6

R A - W S O - 6
R A - G W - 0 4

r ^ . RA-SW/SE-08Creek

R A - S W / S W - 1 0

R A - S W / S W - 1 1
M o n t e l p r e s B r i d g e( G a u g i n g S t a t i o n )

DOLORES CO.
M O N T E Z U M A C O .

A - ^ u r f a c e W a t e r / S e d i m e n t S a m p l e Locat ion
S o u r c e S a m p l e L o c a t i o n
G r o u n d w a t e r S a m p l e L o c a t i o n

Expanded S i t e I n s p e c t i o n
Rfco- ArgentineRico, CO.

S a m p l e Location M a p
Figure 2S O U R C E :U S G S 7 . 5 M i n u t e S e r i e s T o p o g r a p h i c Q u a d r a n g l eRico, C o l o r a d o , 1960 S c a l e in Fee t Orig ina l S c a l e : T-4000'
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S t . L o u i s T u n n e l A d i t

Rico M u n i c i p a l
S u r f a c e W a t e r I n t a k e

R i c o - A r g e n t i n e M i l la n d T a i l i n g s P o n d s

CNO

inen

OiiT3

Rico R a n g e r S t a t i o n S e t t l i n g P o n d s

M o n t e l o r e s B r i d g e( G a u g i n g S t a t i o n )
DOLORES CO.

M O N T E Z U M A C O .

M I N E L O C A T I O N S Expanded Sit e Inspe c t i on
T A I L I N G S A N D P O N D S

Rico-ArgentineRico, CO.
Sources , Pot en t ia l Sources & PPEFigure 3

P P E
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TABLE 1
S a m p l e Locat ions and Rationale

S a m p l e Matrix
S u r f a c e W a t e r

S a m p l e I D
RA-SW-01

RA-SW-02

RA-SW-03

RA-SW-04

RA-SW-05

RA-SW-06

RA-SW-07

RA-SW-08

RA-SW-09

RA-SW-10

RA-SW-11

RA-SW-12

Location
Upstr eam of s i te
i n f l u e n c e s on the Dolores
River.
A d j a c e n t t o t a i l i n g s p i l e s
on the Dolores River.
C o n f l u e n c e of drainage
f rom s e t t l i n g ponds and
the Dolores River.
C o n f l u e n c e o f S i l v e r
Creek and the Dolores
River.
U p s t r e a m of s i te
i n f l u e n c e s on S i l v e r
Creek.
Downstream of t a i l i n g s
p i l e s on S i l v e r Creek.
S i l v e r Creek, downstream
of t a i l i n g s p i l e in town of
Rico.
1.7 miles downstream of
O u t f a l l 002 on the
Dolores River.

1.9 miles downstream of
O u t f a l l 002 on the
Dolores River.

2.8 miles downstream of
O u t f a l l 002 on the
Dolores River.

5.3 miles downstream of
O u t f a l l 002 on the
Dolores River.

Oppor tun i ty sample;
f i e l d - l o c a t e d on tributary
to the Dolores River

Rationale
E s t a b l i s h background
conditions on the Dolores
River.
T e s t f o r impacted f i s h e ry .

T e s t f o r impacted f i shery.

T e s t f o r impac t ed f i sh ery .

E s t a b l i s h background
condit ions on S i l v e r Creek.

T e s t f o r impac t ed f i sh ery .

T e s t f o r impac t ed f i sh ery .

T e s t f o r impacted f i s h e r y
and/or segment of impacted
w e t l a n d s downstream of
O u t f a l l 002.
T e s t f o r impacted f i s h e r y
a n d / o r segment of impacted
wet lands downstream of
O u t f a l l 002.
T e s t f o r impacted f i s h e r y
and/or segment of impacted
we t lands downstream of
O u t f a l l 002.
T e s t f o r impacted f i s h e ry
and/or segment of impacted
we t land s downstream of
O u t f a l l 002.
E s t a b l i s h conditions in
tributary to the Dolores
River.

68-41861.58.00004
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T A B L E 1
S a m p l e Loca t i on s and Rationale

( c o n t i n u e d )
S a m p l e Matrix

S u r f a c e W a t e r
( c o n t i n u e d )

S e d i m e n t

S a m p l e I D
RA-SW-13

RA-SW-14

R A - S W - 1 5

R A - S W - 1 6

RA-SW-17

RA-SE-01

RA-SE-02

RA-SE-03

RA-SE-04

RA-SE-05

RA-SE-06

RA-SE-07

RA-SE-08

Locat ion
O p p o r t u n i t y s a m p l e ;
f i e l d - l o c a t e d on tributary
to the Dolores River
O p p o r t u n i t y s a m p l e ;
f i e l d - l o c a t e d on tributary
to the Dolores River
O p p o r t u n i t y s a m p l e ;
f i e l d - l o c a t e d on tributary
to the Dolores River
O p p o r t u n i t y s a m p l e ;
f i e l d - l o c a t e d on tributary
to the Dolores River
O p p o r t u n i t y sampl e;
f i e l d - l o c a t e d on tributary
to the Dolores River
Ups tr eam of s i te
i n f l u e n c e s on the Dolores
River.
A d j a c e n t t o t a i l i n g s p i l e s
on the Dolores River.
C o n f l u e n c e of drainage
f rom s e t t l i n g ponds and
the Dolores River.
C o n f l u e n c e o f S i l v e r
Creek and the Dolores
River.
Upstr eam of s i te
i n f l u e n c e s on S i l v e r
Creek.
Downstream of t a i l i n g s
p i l e on S i l v e r Creek.
S i l v e r Creek, downstream
of t a i l i n g s p i l e in the
town of Rico.
1.7 miles downstream of
O u t f a l l 002 on the
Dolores River.

Rationale
E s t a b l i s h condit ions in
tr ibutary to the Dolores
River.
E s t a b l i s h condit ions in
tributary to the Dolores
River.
E s t a b l i s h conditions in
tributary to the Dolores
River.
E s t a b l i s h c ond i t i on s in
tr ibutary to the Dolores
River.
E s t a b l i s h condit ions in
tributary to the Dolores
River.
E s t a b l i s h background
condit ions on the Dolores
River.
T e s t f o r impac t ed f i sh ery .

T e s t f o r impac t ed f i s h e r y .

T e s t f o r impac t ed f i s h e r y .

E s t a b l i s h background
conditions on S i l v e r Creek.

T e s t f o r impacted f i sh ery .

T e s t f o r impacted f i sh ery .

T e s t f o r impacted f i s h e r y
and/or segment of impacted
we t land s downstream of
O u t f a l l 002.

68-41861.58.00004
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TABLE 1
S a m p l e Locations and Rationale

( c o n t i n u e d )
S a m p l e Matrix

S e d i m e n t
( c o n t i n u e d )

S u r f a c e S o i l

S a m p l e I D
RA-SE-09

RA-SE-10

RA-SE-11

RA-SE-12

RA-SE-13

RA-SE-14

RA-SE-15

RA-SE-16

RA-SE-17

RA-SO-01

RA-SO-02

Location
1.9 miles downstream of
O u t f a l l 002 on the
Dolores River.

2.8 miles downstream of
O u t f a l l 002 on the
Dolores River.

5.3 miles downstream of
O u t f a l l 002 on the
Dolores River.

Oppor tun i ty sample; f i e l d
located on tributary to the
Dolores River
Oppor tun i ty sample; f i e l d
located on tributary to the
Dolores River
Oppor tun i ty sample; f i e l d
l o ca t ed on tributary to the
Dolores River
O p p o r t u n i t y sample; f i e l d
l o ca t ed on tributary to the
Dolores River
O p p o r t u n i t y sample; f i e l d
locat ed on tributary to the
Dolores River
Opportuni ty sample; f i e l d
located on tributary to the
Dolores River
S a m p l e from o f f - s i t e
location, outs ide of site
in f luence s .
Oppor tuni ty soil sample
f rom residential proper ty
in Rico.

Rationale:
T e s t f o r impacted f i s h e r y
and/or segment of impacted
wet lands downstream of
O u t f a l l 002.
T e s t f o r impacted f i s h e r y
and/or segment of impacted
w e t l a n d s downstream of
O u t f a l l 002.
T e s t f o r impacted f i s h e r y
and/or segment of impacted
we t land s downstream of
O u t f a l l 002.
E s t a b l i s h conditions in
tributary to the Dolores
River.
E s t a b l i s h conditions in
tributary to the Dolores
River.
E s t a b l i s h conditions in
tributary to the Dolores
River.
E s t a b l i s h condit ions in
tributary to the Dolores
River.
E s t a b l i s h conditions in
tributary to the Dolores
River.
E s t a b l i s h conditions in
tributary to the Dolores
River.
Es tab l i s h background soil
conditions.

E s t a b l i s h contaminated soil
source area.

68-41861.58.00004
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T A B L E 1
S a m p l e Loca t i on s and Rationale

( c o n t i n u e d )
S a m p l e Matrix

S u r f a c e S o i l
( c o n t i n u e d )

Groundwat er

Source
Characterization

S a m p l e I D
RA-SO-03

RA-SO-04

RA-SO-05

RA-SO-06

RA-SO-07

RA-GW-01

RA-GW-02

RA-GW-03

RA-GW-04

RA-WSO-01

RA-WSO-02

RA-WSO-03

RA-WSO-04

Location
O p p o r t u n i t y soil s ampl e
f rom re s ident ial p r o p e r t y
in Rico.
O p p o r t u n i t y soil s a m p l e
from re s ident ia l p r o p e r t y
in Rico.
O p p o r t u n i t y soil s a m p l e
f rom re s ident ia l p r o p e r t y
in Rico.
O p p o r t u n i t y soil s ampl e
from re s ident ia l p r o p e r t y
in Rico.
O p p o r t u n i t y soil s a m p l e
f rom re s ident ia l prop er ty
in Rico.
Groundwater s a m p l e
f rom upgradient well in
the Dolores River V a l l e y .

Groundwater sampl e
f r o m downgradient
domest ic we l l .
O p p o r t u n i t y groundwater
sample.
O p p o r t u n i t y groundwater
sample .
Soil sample f rom
abandoned cyanide leach
p i t s a long the Dolores
River.
Soil sample f rom
abandoned cyanide leach
p i t s a long the Dolores
River.
T a i l i n g s p i l e s a long S i l v e r
Creek.
T a i l i n g s p i l e s along S i l v e r
Creek.

Rationale:!
E s t a b l i s h contaminated soil
source area.

E s t a b l i s h contaminated soil
source area.

E s t a b l i s h contaminated soil
source area.

E s t a b l i s h contaminated soil
source area.

E s t a b l i s h contaminated soil
source area.

E s t a b l i s h background
conditions in same aqui f er as
downgradient groundwater
sample .
T e s t for impact to
groundwater t a r g e t s

T e s t for impact to
groundwater targe t s .
T e s t for impact to
groundwater target s .
Characterize cyanide leach
p i t s .

Characterize cyanide leach
pi t s .

Characterize t a i l i n g s p i l e s .

Characterize t a i l i n g s p i l e s .

68-41861.58.00004
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T A B L E 1
S a m p l e Locat ions and Rationale

( c o n t i n u e d )
S a m p l e Matrix

Source
Character izat ion

( c o n t i n u e d )

S a m p l e I D
RA-WSO-05

RA-WSO-06

RA-WSO-07

RA-WSO-08

R A - W S W - 0 1

R A - W S W - 0 2

R A - W S W - 0 3

RA-WSE-01

RA-WSE-02

RA-WSE-03

Location
T a i l i n g s p i l e a t c on f lu enc e
of S i l v e r Creek and the
Dolores River.
T a i l i n g s p i l e a l ong t h e
Dolores River, south of
Rico.
T a i l i n g s a l ong the Dolores
River, one mile south of
Rico.
O p p o r t u n i t y soil s a m p l e
from soil in the vicinity of
55-ga l l on drums at the
m i l l site.
Aqueous sampl e from
uppermost s e t t l i n g pond
a d j a c e n t to the Dolores
River.
Aqueous sampl e from
lowermost s e t t l i n g pond
a d j a c e n t to the Dolores
River.
Aqueous s a m p l e f r o m
ditch a d j a c e n t to u p p e r
s e t t l i n g pond s a long th e
Dolores River.
Sediment sample from
uppermos t s e t t l i n g pond
a d j a c e n t to the Dolores
River.
Sediment sampl e from
lowermost s e t t l i n g pond
a d j a c e n t to the Dolores
River.
Sediment sample from
ditch ad ja c en t to upper
s e t t l i n g ponds along the
Dolores River.

Rationale
Characterize t a i l i n g s pi le .

Characterize t a i l i n g s p i l e .

Characterize t a i l i n g s p i l e .

Characterize former contents
of e m p t y
55-gal lon drums.

Characterize contents ofs e t t l ing pond.

Characterize contents of
s e t t l i n g pond.

Characterize contents of
d i t ch .

Characterize contents of
s e t t l i n g pond.

Characterize contents of
s e t t l i n g pond.

Characterize contents ofditch.

68-41861.58.00004
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T A B L E 1
S a m p l e Locat ions .and Rationale

( c o n t i n u e d )
S a m p l e Matrix

Source
Charac t e r i za t i on( c o n t i n u e d )

Q J W Q C

S a m p l e I D
RA-WGW-01

R A - W G W - 0 2

R A - S W - 1 8

R A - S W - 1 9

RA-SW-20

RA-SW-21

RA-SW-22

RA-SW-23

RA-SW-24

RA-SW-25

RA-SW-26

RA-SW-27

RA-GW-06

Locat ion
Source sample from the
o u t f a l l o f th e St . LouisT u n n e l .
S u r f a c e water s a m p l ef rom geothermal spring
a d j a c e n t to s e t t l i n g pond.
VOA T r i p Blank S a m p l e

V G A T r i p Blank S a m p l e

V O A T r i p blank S a m p l e

VOA T r i p blank S a m p l e

Rinsate Blank S a m p l e

Rinsate Blank S a m p l e

Rinsate Blank S a m p l e

Rinsate Blank S a m p l e

D u p l i c a t e of RA-SW-04

D u p l i c a t e of RA-SW-12

Dupl i ca t e of RA-GW-03

Rationale
Characterize mine discharge
f rom S t . Louis T u n n e l .

Characterize p u b l i c usegeothermal spring.

Document contamination
introduced during sampl eh a n d l i n g and s h i p p i n g .
Document contaminationintroduced during sampl e
h a n d l i n g and s h i p p i n g .
Document contamination
introduced during s a m p l e
h a n d l i n g and s h i p p i n g .
Document contamination
introduced during sampl ehand l ing and s h i p p i n g .
Document thoroughnes s of
decontaminat ion procedures
on soil s a m p l i n g equipment
Document thoroughness of
decontaminat ion procedures
on soil s a m p l i n g equipment
Document thoroughness ofdecontamination procedures
on sediment s a m p l i n gequipment.
Document thoroughness ofdecontamination procedureson soil s a m p l i n g equipment.
Determine the precision ofsample c o l l e c t i on proceduresand laboratory analyses.
Determine the precision ofsample c o l l e c t i on proceduresand laboratory analyses.
Determine the precision ofsample c o l l e c t i o n procedures
and laboratory analyses.

68-41861.58.00004
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T A B L E 2
N o n - S a m p l i n g Data C o l l e c t i o n Rationale

Data Element
Source Characterization

Air Pathway

S u r f a c e Water Pathway

Groundwater Pathway

Soil Exposure Pathway

Data Col l e c t i on S t r a t e g y and Rationale
Obtain physical dimensions of s e t t l i n g pond s and tai l ings
p i l e s and es t imate or measure the f l o w rate of the drainage
f rom the St. Louis T u n n e l .
I d e n t i f y the presence of seeps into Silver Creek and the
Dolores River.
V i s i b l y i d e n t i f y extent of ta i l ing s used as road cover in the
town of Rico.
Observe if contaminants at the si te are becoming airborne and
available for migration via the air pathway.
Document presence, type and size of w e t l a n d s along Silver
Creek and the Dolores River within 15 miles downstream of
the site.
Document the presence of a montane riparian fore s t within
15 miles downstream of the site.
Document evidence of f i s h e r y use on the Dolores River.
Measure or estimate f l o w rates for Si lver Creek, tributaries to
the Dolores River, and the o u t f a l l f r om the geothermal
spring.
Document add i t i ona l po t en t ia l sources and i d e n t i f y PPEs to
sur face water bodies.
I d e n t i f y if undocumented groundwater wel l s are presentdowngradient of the site.
I d e n t i f y residences, schools or day care centers which mayp o t e n t i a l l y be located within 200 f e e t of areas of observedcontamination.

68-41861.58.00004
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S i t e Name: Rico-Argentine
City: Rico_______ County: Dolores

F i e l d T e a m Leader: B. H a y h u r s t
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TABLE 3
S a m p l e Plan Checkl i s t

( c o n t i n u e d )
Site Name: Rico-Argentine
City: Rico_______ County: Dolores

F i e l d T e a m Leader: B. H a y h u r s t
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T A B L E 3
S a m p l e Plan Check l i s t

( c o n t i n u e d )
Site Name: Rico-Argentine
City: Rico_______ County: Dolores

F i e l d Team Leader: B. Hayhur s t
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T A B L E 3
S a m p l e Plan Checkl i s t

( c o n t i n u e d )
Site Name: Rico-Argentine F i e l d T e a m Leader: B. Havhur s t
City: Rico
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T A B L E 3
S a m p l e Plan Check l i s t

(cont inued)
S i t e Name: Rico-Argentine
City: Rico_______ County: Dolores

F i e l d Team Leader: B. H a y h u r s t

Dissolved •ifii
R A - W S W - 0 1 S u r f a c e W a t e r
R A - W S W - 0 2 S u r f a c e W a t e r
R A - W S W - 0 3 S u r f a c e W a t e r
RA-WSE-01 S e d i m e n t
R A - W S E - 0 2 S e d i m e n t
RA-WSE-03 S e d i m e n t

R A - W G W - 0 1 Source
R A - W G W - 0 2 Source
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TABLE 4
S a m p l e Container T y p e s , V o l u m e s and

S a m p l e Preservatives

S a m p l e
Matrix

S u r f a c e W a t e r
Surfac e W a t e r
S u r f a c e W a t e r
S u r f a c e W a t e r
S u r f a c e W a t e r

Groundwater
S o i l / S e d i m e n t
S o i l / S e d i m e n t
S o i l / S e d i m e n t
S o i l / S e d i m e n t
S o i l / S e d i m e n t

Laboratory Parameters
VOC

X

X

svoc

X

X

P e s t / P C B

X

X

T o t a l
M e t a l s

X

X

Dissolved
M e t a l s

X

Cyanide

X

X

S a m p l e
Container

T y p e
G l a s s (Amber)
G l a s s (Amber)
G l a s s ( A m b e r )

P o l y e t h y l e n e
P o l y e t h y l e n e

Polye thy l ene
G l a s s
G l a s s
G l a s s

P o l y e t h y l e n e
P o l y e t h y l e n e

S a m p l e
Container

Volume
2 x 4 0 ml
2 x 1-liter
2 x 1 l i t e r
1 x 1-l i t er
1 x 1-l i t er

1 x 1-liter
1 x 4 oz.
1 x 8 oz.
1 x 8 oz.

1 x 2 5 0 ml
1 x 250 ml

Preservative

Cool t o 4 ° C
Cool t o 4 ° C
Cool to 4° C

N i t r i c Acid ( p H < 2 )
S o d i u m H y d r o x i d e

( p H > 1 2 )
N i t r i c Acid ( p H < 2)

Cool t o 4 ° C
Cool t o 4 ° C
Cool to 4° C
Cool t o 4 ° C
Cool t o 4 ° C
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